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PARTICLE-SIZE ANALYSIS
ASTM D 422
Project Name ' Client Sample No.
GEL - Moab GABT-08
Project No. Lab Sample No.
109855.01310000 BC0918
Specific Gravity = 2.65 Moisture Content= 11.4%
assumed based on dry sample weight
SIEVE ANALYSIS
Sieve | Diameter| Percent Sieve | Diameter| Percent
c | No. mm Finer ‘ No. mm Finer
0] 3" 75.000 100.0% F #20 0.850 96.6%
A 1.5" 37.500 100.0% i #40 0.425 90.7%
2 0.75" | 19.000 | 100.0% g #60 0.250 78.7%
E 0.375" 9.500 100.0% #100 0.149 54.1%
#4 4.750 99.3% #140 0.106 39.1%
#10 2.000 98.4% #200 0.075 27.8%
HYDROMETER ANALYSIS
Diameter Percent
mm Finer
H
Y 0,
D 0.05148 22.7%
R 0.03681 18.9%
0 0.02346 17.0%
M 0.01364 14.2%
E 0.00971 12.3%
E 0.00689 11.3%
R 0.00486 10.4%
0.00335 9.4%
0.00128 7.6%

0.7% Gravel 71.6% Sand 27.8% Silt/Clay
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CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME LAB SAMPLE NUMBER
GEL Moab BC0923
PROJECT NUMBER CLIENT SAMPLE NUMBER
109855.01410000 GABT-13
0 RE, % O RE , % OLIDS, % APOR
BER 4 ) ¢ 846 040 O D
1 11.7 10.4 89.6 -6.0
2 15.4 13.4 86.6 -2.8
3 16.1 13.8 86.2 -2.5
4 16.8 14.4 85.6 -2.1
5 17.9 15.2 84.8 -1.9
6 20.8 17.2 82.8 -1.3
7 23.1 18.8 81.2 -1.0
8 28.1 21.9 78.1 -0.7
9 33.2 24.9 75.1 -0.5
10 39.4 28.3 71.7 -0.5
11 43.9 30.5 69.5 -0.4
12 51.2 33.9 66.1 -0.4
13 56.1 35.9 64.1 -0.3
14 60.5 37.7 62.3 -0.3
15
16
17
18
19
20
21
22
23
24
25

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER
PROJECT NAME:  GEL Moab CLIENT SAMPLE NO. GABT-13
PROJECT NO.: 109855.01410000 SHAW LAB SAMPLE  BC0923

MOISTURE-TENSION CURVE

Tension, MPa
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\.___.
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Shaw Project No. 109855.01410000 (865) 482'6497
785
767 \\
749 —
T
731 T~
™SS
713 ™ N
02 - N
X N \\
5 695 N
o
> 877 \§§
659 N
N\
.641 \
C L \
623 F(
60557 02 05 K ) 5 1 2 5
Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy c
No.l "y | 2iday)| Co [No| wen | (@2day)| G INo| sty | (r2/day) a
2 0.25 0.71
3 0.50 0.17
4 1.00 0.67
5 2.00 0.32
6 4.00 0.26
7 8.00 0.18
8 4.00 0.55
Natural Dry Dens. Pc I Initial Void
Saturation Moisture (pcf) LL Pl Sp. Gr. (tsf) ¢ Ratio
53.1% 17.6 % 88.4 NP NP 2.65 4.26 0.15 0.880
MATERIAL DESCRIPTION uscs AASHTO
Silty SAND SM
Project: GEL Moab Remarks:
ETDC Project No.: 109855
ETDC Sample No.: BC0914
Client Sample No.: GABT-04

Figure BC0914




Dial Reading vs. Time

Project No.: 109855
Project: GEL Moab

Location: GEL Moab
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Dial Reading (in.)

too too
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Dial Reading vs. Time

Shaw E&l
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Figure B915




Dial Reading vs. Time

Project No.: 109855
Project: GEL Moab

Location: GEL Moab

Dial Reading (in.)

Dial Reading (in.)

Load #7
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C, @ 5.22 min=
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\

\II

to 1
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A
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Shaw E&l
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Figure 916
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646 <
637 —~ N
[ t—
628 555‘\’{ \\
~N N
619 N
N N
o 610 N
= N
:: 601 ™ \
3 \\\
> 502 <
583
574 \
’\\‘* L
565 ‘%&—
55651 02 05 K 2 5 1 2 5
Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy
No.l sy | @2day) | S [NO| wsh | @2day | G [No| s | @2day | Ce
2 0.25 0.22
3 0.50 0.68
4 1.00 0.39
5 2.00 0.21
6 4.00 0.34
7 8.00 0.21
8 4.00 0.20
Natural Dry Dens P Initial Void
’ LL PI . Gr. C C A
Saturation Moisture (pcf) Sp. Gr (tsf) ¢ Ratio
68.5 % 16.5 % 102.3 NP NP 2.65 4.19 0.07 0.638
MATERIAL DESCRIPTION uscs AASHTO
Silty SAND SM
Project: GEL Moab Remarks:
ETDC Project No.: 109855
ETDC Sample No.: BC0916
Client Sample No.: GABT-06
CONSOLIDATION TEST REPORT
Shaw E&l Figure BC0916
e ———




Dial Reading vs. Time

Project No.: 109855
Project: GEL Moab

Location: Moab

Dial Reading (in.)

Dial Reading (in.)
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Shaw E&l

Figure B917




Project No.:
Project: GEL

109855

Moab

Location: Moab

Dial Reading vs. Time

Dial Reading (in.)

Dial Reading (in.)

!
0736 90 07955 tg0
Load #6 Load #7

\' 4.00 tsf 8.00 tsf
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Figure 918
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I B
.89
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.86 \\
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80 \\
. N
o .77 g
i 74 \\\
T
71
N
68 N
65
62 D
; N
5957 02 05 K 2 5 1 2 5
Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
Load Cy C Load Cy Load Cy C
No-l  “isf) | (ft.2/day) o [No| Tioh | @2day) | G INO| sty | (r2/day) a
2 0.25 0.86
3 0.50 0.69
4 1.00 0.36
5 2.00 0.35
6 4.00 0.65
7 8.00 0.20
8 4.00 0.63
Natural Dry Dens. Pc c Initial Void
Saturation | Moisture (pcf) H PLOSP-Gh il gish © Ratio
75.7 % 23.1% 92.3 23 3 2.65 422 0.20 0.808
MATERIAL DESCRIPTION uUscs AASHTO
Sandy SILT SM
Project: GEL Moab Remarks:
ETDC Project No.: 109855
ETDC Sample No.: BC0919
Client Sample No.: GABT-09

Figure BC0919




Project No.:

Dial Reading vs. Time

109855

Project. GEL Moab

Location: Moab
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Figure B920




Project No.:

109855

Project: GEL Moab

Location: Moab

Dial Reading vs. Time

Dial Reading (in.)

Dial Reading (in.)
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Figure 921
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74 \\
71 1N
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.68 e — ] =
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£ ., U N
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> 59 SN
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q N
53 E\
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47751 02 05 A 2 5 1 2 5
Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy c
No.l ‘s | t2iday)| C= [Nl ‘sn | @2day | ¢ [Nl sh | ¢t2iday) o
2 0.25 0.11
3 0.50 0.19
4 1.00 -0.35
5 2.00 0.36
6 4.00 0.29
7 8.00 0.18
8 4.00 0.53
Natural Dry Dens. P Initial Void
L Pl . Gr. C C .
Saturation Moisture (pcf) L Sp. Gr (tsf) ¢ Ratio
78.2 % 20.7 % 102.1 19 2 2.65 424 0.17 0.703
MATERIAL DESCRIPTION uUscs AASHTO
Silty SAND ML
Project: GEL Moab Remarks:
ETDC Project No.: 109855
ETDC Sample No.: BC0920
Client Sample No.: GABT-10

Figure BC0920




Project No.:

Dial Reading vs. Time

109855

Project:. GEL Moab

Location: Moab
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Project No.:
Project: GEL Moab

Dial Reading vs. Time

109855

Location: Moab
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Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
Load Cy C Load Cy Load Cy C
No.l sy | (ft.2/day) o Nof uehy | @2iday) | G INO| wen | t2rday) o
2 0.25 0.24
3 0.50 0.40
4 1.00 1.32
5 2.00 0.14
6 4.00 0.10
7 8.00 0.07
8 4.00 0.23
Natural Dry Dens. Pe c Initial Void
Saturation Moisture (pcf) LL Pl Sp. Gr. (tsf) ¢ Ratio
68.5 % 29.9 % 75.3 56 29 2.65 0.78 0.37 1.157
MATERIAL DESCRIPTION UscCs AASHTO
Fat CLAY with sand CH
Project: GEL Moab Remarks:
ETDC Project No.: 109855
ETDC Sample No.: BC0921
Client Sample No.: GABT-11

Figure BC0921
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Dial Reading vs. Time
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Dial Reading vs. Time

Project No.: 109855
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Location: Moab
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Shaw Project Name: GEL — Moab Oak Ridge TN
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Applied Pressure - tsf
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy c
No. (tsf) (ft.2/day) Ca No. (tsf) (ft.2/day) Ca No. (tsf) (ft.2/day) o
2 0.25 0.23
3 0.50 0.82
4 1.00 0.40
5 2.00 0.16
6 4.00 0.17
7 8.00 0.07
8 4.00 0.25
Natural Dry Dens. Pc C Initial Void
Saturation Moisture (pcf) LL Pl Sp. Gr. (tsf) ¢ Ratio
77.8 % 30.9 % 80.7 49 38 2.65 0.61 0.34 1.052
MATERIAL DESCRIPTION uUscs AASHTO
Lean CLAY CL
Project: GEL Moab Remarks:
ETDC Project No.: 109855
ETDC Sample No.: BC0923
Client Sample No.: GABT-13

Figure BC(0923




Dial Reading vs. Time

Project No.: 109855
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Project No.:

Dial Reading vs. Time

109855

Project: GEL Moab

Location: Moab
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Total Normal Stress, psi
Effective Normal Stress, psi — — —
30 Sample No. 1 2 3
N
P I~ ] Water Content, 17.1 N/A N/A
25—/ = = 3| _ | Dry Density, pcf 88.7 N/A N/A
S | Saturation, 523 N/A N/A
| € | Void Ratio 0.8644 N/A N/A
7 20 Diameter, in. 250 250 250
. Height, in. 497 497 497
(7]
2 / s 2 Water Content, 31.7
@150y ++ | Dry Density, pcf 90.0
£ \© | Saturation, 100.0
3 % Void Ratio 0.8388
Qo 10 Diameter, in. 2.49
Height, in. 4.94
i 1 | Strain rate, in./min. 0.00 0.00 0.00
5 Eff. Cell Pressure, psi 2.0 2.0 2.0
Fail. Stress, psi 6.8 17.5 28.0
0 Total Pore Pr., psi 18.4 33.1 504
0 5 10 15 20 Strain, % 1.5 1.6 5.8
. . Ult. Stress, psi
Axial Strain, % Total Pore Pr., psi
Strain, % ,
Type of Test: §1 Eai:ure, ps! 5152 22491 3;2
CU with Pore Pressures g _Talure, ps . i ;
Sample Type: Recompacted Client: GEL
Description:
Project: GEL Moab
LL= NP Pl= NP
Assumed Specific Gravity= 2.65 Location: Moab
Remarks: Incremental loading, same specimen for all|| Sample Number: BC0913
points Proj. No.: 109855 Date:

Figure BC0913
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Total Normal Stress, psi
Effective Normal Stress, psi — — —
150 Sample No. 1 2 3
Water Content, 17.9 17.9 17.9
125 __ | Dry Density, pcf 102.1 101.4 101.5
S | Saturation, 76.5 75.2 75.4
€ | Void Ratio 0.6203 0.6310 0.6292
3 100 Diameter, in. 2.51 2.50 2.49
i 3 Height, in. 4.90 5.11 5.11
(7)) 1
g Water Content, 22.8 14.5 14.7
@ 75 + | Dry Density, pcf 103.1 1195 1192
% / 2 | Saturation, 100.0 100.0 100.0
3 z Void Ratio 0.6039 0.3848 0.3882
Q  s0—F Diameter, in. 250 236 236
/ Height, in. 4.88 485 4.85
] Strain rate, in./min. 0.00 0.00 0.00
25 s 7 | Eff. cell Pressure, psi 2 2 2
15 Fail. Stress, psi 24 27 90
0 Total Pore Pr., psi 13 31 32
0 5 10 15 20 Strain, % 14.3 15.5 15.5
. - Ult. Stress, psi
Axial Strain, % Total Pore Pr., psi
Strain, %
o Fohre s no%
CU with Pore Pressures Js + PS!
Sample Type: Client: GEL
Description:

Assumed Specific Gravity= 2.65

Remarks:

Figure

Project: GEL Moab

Location: Moab
Sample Number: BC0915
Proj. No.: 109855

Date:
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150 Sample No. 1 2 3
p Water Content, 20.5 20.5 20.5
125 __ | Dry Density, pcf 95.9 96.6 96.6
7 8 [ Saturation, 69.7 70.9 70.9
£ | Void Ratio 0.8222 0.8089 0.8089
Q100 Diameter, in. 2.50 249 249
& II Height, in. 5.05 5.11 5.11
[72}
£ Water Content, 27.7 213 26.8
ARSI + | Dry Density, pcf 984 1094 99.8
£ { 2 | Saturation, 100.0 100.0 100.0
3 | % | Void Ratio 0.7757 0.5977 0.7510
o 50 — = Diameter, in. 2.48 2.39 2.47
= Height, in. 5.00 491 5.06
) Strain rate, in./min. 0.00 0.01 0.01
25|/ o —— Eff. Cell Pressure, psi 2 2 2
il Fail. Stress, psi 24 52 141
0 / Total Pore Pr., psi 15 26 35
0 5 10 15 20 Strain, % 15.0 9.7 13.8
. . Ult. Stress, psi
Axial Strain, % Total Pore Pr., psi
Strain, %
Type of Test: o1 Eai:ure, psi 22 ?Z lgg
CU with Pore Pressures os_Taiure, psl
Sample Type: Client: GEL
Description:
Project: GEL Moab
Assumed Specific Gravity= 2.8 Location: Moab
Remarks: Sample Number: BC0917
Proj. No.: 109855 Date:

Figure
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Total Normal Stress, psi
Effective Normal Stress, psi — — —

150 Sample No. 1 2 3
Water Content, 15.3 15.3 15.3
125 __ | Dry Density, pcf 101.7 101.8 101.8
8 | Saturation, 64.6 64.8 64.8
= = 3 | £ |Void Ratio 0.6263 0.6246 0.6246
T 100 1 Diameter, in. 250 249 249
& Height, in. 5.00 5.11 5.11
(%]
g / Water Content, 232 219 221
» 75 + | Dry Density, pcf 1024 1047 1044
£ @ | Saturation, 100.0 1000 100.0
H / % | Void Ratio 0.6148 0.5797 0.5849
Q 507 — = 2 Diameter, in. 2.49 2.47 2.47
Height, in. 4.98 5.07 5.07
P
LA Strain rate, in./min. 0.00 0.00 0.00
251 / — T | Eff. Cell Pressure, psi 2 ) 2
i Fail. Stress, psi 27 51 111
of Total Pore Pr., psi 11 22 25
0 5 10 15 20 Strain, % 14.0 12.3 8.9
. . Ult. Stress, psi
Axial Strain, % Total Pore Pr., psi
Strain, %
R o, Failure, psi 36 69 146
Type of Test. G, Failure, psi 9 18 35
CU with Pore Pressures
Sample Type: Client: GEL
Description:
Project: GEL Moab
Assumed Specific Gravity= 2.65 Location: Moab
Remarks: Sample Number: BC0918
Proj. No.: 109855 Date:
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Figure BC0919

57 Total Effective | A
C, psi 0 0.40 L
9, deg 64.2 36.3 >
Tan($ 2.06 0.73 i
/ - —
y 22T TR
g B i " N X
a y A N ™~
[72] / N\
1] P NG N
g 7 P4 ‘\\ A N
% / a7 N
% // _ II \\
19 .
/ Yy P
/ Z u
/ 1 A Z ™~ \ \
L N\ ] \
I Y, N 7 \
7 N\
P~ \ 1
1 \ ) :
(1]'4 | ML | 1 1
0 19 38 57 76 95
Total Normal Stress, psi
Effective Normal Stress, psi — — —
% 5 | Sample No. 1 2
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3 60 Diameter, in. 2.50 2.49
& / Height, in. 5.00 5.11
N
g 1 Water Content, 36.7 232
n 45 1 + | Dry Density, pcf 839 1025
% f 2 | Saturation, 100.0 100.0
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/ Strain rate, in./min. 0.00 0.01
15177 Eff. Cell Pressure, psi 2 2
1| Fail. Stress, psi 10 27
0 Total Pore Pr., psi 18 30
0 5 10 20 Strain, % 14.1 13.2
. . Ult. Stress, psi
Axial Strain, % Total Pore Pr., psi
Strain, %
R o, Failure, psi 13 37
Type of Test: 5, Failure, psi 2 10
CU with Pore Pressures
Sample Type: Recompacted Client: GEL
Description:
Project: GEL Moab
LL=23 PL=20 Pl
Assumed Specific Gravity= 2.65 Location: Moab
Remarks: Sample Number: BC0919
Proj. No.: 109855 Date:
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150 Sample No. 1 2 3
Water Content, 24.3 243 77.0
125 __ | Dry Density, pcf 82.0 814 17.1
8 | Saturation, 63.2 62.4 23.6
£ [ Void Ratio 1.0184 1.0317 8.6569
3 100 — 3 Diameter, in. 2.49 2.49 2.00
5 P = Height, in. 4.98 5.11 4.00
(7]
g / Water Content, 31.2 273 31438
@ 75 ++ | Dry Density, pcf 90.6 96.0 17.7
% Vi 2 | Saturation, 100.0 100.0 100.0
3 % Void Ratio 0.8261 0.7229 8.3427
Q 50f Diameter, in. 241 2.36 1.98
,l Height, in. 481 4.85 3.96
| Strain rate, in./min. 0.00 0.00 0.01
25 Eff. Cell Pressure, psi 2 2 2
———— 2 | Fail. Stress, psi 6 15 101
0 A 1 Total Pore Pr., psi 19 34 43
0 5 10 15 20 Strain, % 15.1 13.9 17.7
. - Ult. Stress, psi
Axial Strain, % Total Pore Pr., psi
Strain, %
Type of Test: S Eai:ure, psi Z Zé 1};
CU with Pore Pressures Os Taiure, psi
Sample Type: Client: GEL
Description:
Project: GEL Moab
Assumed Specific Gravity= 2.65 Location: Moab
Remarks: Sample Number: BC0922
Proj. No.: 109855 Date:

Figure
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8 | Saturation, 50.6 52.3 52.3
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g 60 ] Diameter, in. 247 247 247
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o s ) = 55 || Strain, % 159 158 134
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Type of Test: o1 Eai:“re' psi gg 22? gg;
CU with Pore Pressures Os Talre, psl e . .
Sample Type: Client: GEL
Description:
Project: GEL Moab
Assumed Specific Gravity= 2.8 Location: Moab
Remarks: Sample Number: BC0924
Proj. No.: 109855 Date:

Figure
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Appendix C
Chain of Custody Records



Chain of Custody / Sample Submittal Form

Zo [ Zf’? ?" RIN: 06040352
Legacy Managemient Teamn : COC: 06040352 1 1
Stoller » Batrelle « Source One Sampler(s):
Page 1 of 1
Project: MOAB CHARACTERIZATION Laboratory: General Engineering Laboratories
Cost Number: 06-203-4-01-5-2-01 Address: 2040 Savage Road
Purchase Order: 24316 Charleston, SC 29407
Phone: 843.556.8171
g
g
HE

| 2| §

Ticket | Sample Date| Time Site Location Container | Preservation| iL| 3 Analysis
12/08/2005 MOAO1 GABT-01 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO1 GABT-02 BUCKET None 1 |ODC,HC, TSS,CMR,Part Size,At Lim
12/08/2005 MOAO1 GABT-03 BUCKET None 1 |ODC,HC, TSS,CMR,Part Size,At Lim
12/08/2005 MOAO01 GABT-04 BUCKET None 1 [ODC,HC, TSS,CMR,Part Size,At Lim
12/08/2005 MOAO1 GABT-05 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO01 GABT-06 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO01 GABT-07 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size, At Lim
12/08/2005 MOAO01 GABT-08 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO01 GABT-09 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO1 GABT-10 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-11 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-12 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-13 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-14 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size, At Lim

ODC: Consolidation (ASTM D2435), HC: Hydraulic Conductivity (ASTM D5084), TSS: CU Triaxial Shear Strengh (ASTM D4767), CMR: Capillary Moisture Relationship (ASTM D2325)
Part Size: Grain Size Distrubution (ASTM D422), At Lim: Atterburg Limits (ASTM D4318), ST: Shake Test (SOG TALGEO00002), LRT: Liquid Release Test (9095A)

Religyished by (signature) Date Time Reliquished by (signature) Date Time
C S2-0f oVYs~
Received by (signature) Date Time Received by (signature) Date Time

Eon /% SHay £+ 7 s-“-06 OF70



Additional Testing Requests

Hydraulic CU Triaxial Shear
Conductivity using |Strength with Pore Capillary- Maximum
Flexible Wall Pressure Moisture Dry Optimum
Grain Size Permeameter (ASTM|Measurement Consolidation Relationship | Density Moisture
Atterberg limits| Distribution D 5084) (ASTM D 4767) (ASTM D 2435) (ASTM D (pcf) Content
Bench Test (LL/PL,P1) confining pressure |[confining pressure [confining pressure | 2325, D 3152, | (Standard | (Standard
Sample No.| Soil Type | ASTM D 4318 | ASTM D422 | sSample Prep |= 20,40,60 psi = 20,40,60 psi = 15,30,60 psi orD 5298) | Proctor) | Proctor)
Compact to 85% ]
max, 2% wet of
GABT-01_ [Cover Soil [X X opt X 117.7 11.9%
GABT-02 |Cover Soil [X X 109.2 13.8%
Compact to 85%
Sand of max, 2% wet of
GABT-03  [Tailings X X opt X X 106.3 12.7%
Compact to 85%
Sand of max, 2% wet of
GABT-04 |[Tailings X X opt X X X X 103.9 15.6%
Compact to 90%
Transition of max, 2% wet of /
GABT-05 |Tailings X X opt X X 113.3 13.1%
Compact to 95%
Sand of max, 2% wet of
GABT-06 [Tailings X X opt X X 107.3 14.6%
Compact to 90%
Transition of max, 2% wet of 4
GABT-07  [Tailings X X opt X X 107.3 18.4%
Compact to 90% 4
Transition of max, 2% wet of
GABT-08 |Tailings X X opt X X , 112.8 16.0%
Compact to 90%
Transition of max, 2% wet of
GABT-09 [Tailings X X opt X X X X 102.0 21.1%
Compact to 95%
Transition of max, 2% wet of
GABT-10  |Tailings X X opt X X 107.8 18.7%
Compact to 80%
Slimes of max, 2% wet of
GABT-11  [Tailings X X opt X X 96.0 27.8%
Compact to 80%
Slimes of max, 2% wet of
GABT-12  [Tailings X X opt X X 101.6 22.5%
Compact to 85%
Slimes of max, 2% wet of
GABT-13  |Tailings X X opt X X 95.0 28.7%
Compact to 80%
Slimes of max, 2% wet of
GABT-14  [Tailings X X opt X X 101.5 20.9%
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Geotechnical Laboratory
Sh ™ PO Box 4339
aw 1570 Bear Creek Road

Oak Ridge TN 37830
Shaw E & |, Inc. (865) 482-6497

CERTIFICATE OF ANALYSIS

Erin Stanley February 15, 2007
General Engineering Laboratories

2040 Savage Road

Charleston SC 29407

This is the Certificate of Analysis for the following samples:

Shaw Project ID: GEL — Moab
Shaw Project Number: 109855.01410000
Date Received by Lab: May 4, 2006
Number of Samples: Fourteen (14)
Sample Type: Soil

l. Introduction/Case Narrative

Fourteen soil samples were received by the Shaw Geotechnical Laboratory on May 4, 2006.
Samples were submitted for determination of particle-size distribution, Atterberg limits, hydraulic
conductivity, consolidated-undrained triaxial shear strength, one-dimensional consolidation
properties, and capillary moisture relationships. Previous reports have distributed all sample
results except for the CU triaxial test for sample GBABT-04, which is reported here.

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results;
and Appendix C, Chain-of-Custody/Sample Receipt Records.

Reviewed and Approved:

Ralph Cole
Laboratory Manager, Geotechnical Services
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February 15, 2007 Shaw Geotechnical
Erin Stanley

General Engineering Laboratories Lab_oratory
Shaw Project Name: GEL — Moab Oak Ri dg e TN
Shaw Project No. 109855.01410000 (865) 482-6497

Il. Analytical Results/Methodology

REFERENCES: United Nations, Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, third ed. New York, 1999. United States Army Corps of Engineers
(USACE), Engineer Manual 1110-2-1906, Laboratory Soils Testing, appendix II, 1970; United
States Environmental Protection Agency, SW846, Test Methods for Examining Solid Waste,
Physical/Chemical Methods, 3rd ed., Nov 1986 (EPA SW-846). Annual Book of ASTM
Standards, Section 4, Construction, Volume 04.08, Soil and Rock (1), and Volume 04.09, Saoll
and Rock (1), 2006. Shaw Environmental and infrastructure, Standard Operating Procedures.

Consolidated-Undrained Triaxial Shear Strength ...........ccccooiiiiiiiiiiiennnin. ASTM D 4767

[11. Quality Control

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable
to geotechnical testing. This is due largely to the inability of obtaining samples with known
characteristics, the heterogenous nature of the samples, and quality control procedures built-in
to the analytical method.

QC measures to ensure accuracy and precision of test results include the following:

o 100% verification of all numerical results - raw data entries, transcriptions and
calculations entered by lab technicians are checked, recalculated and verified. Most data
calculations are performed by computer programs.

o Data validation through test reasonableness - summaries of all test results for individual
reports are reviewed to determine the overall reasonableness of data and to determine
the presence of any data that may be considered outliers.

o Quiality control procedures are built into most standardized geotechnical procedures. For
example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance
criteria.

o Routine instrument calibration - instruments, gauges and equipment used in testing are
calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer
guidelines.

o Maintenance of all past calibration records - calibration records and certification
documents of all instruments, gauges and equipment are updated routinely and
maintained in the Quality Control Coordinators Quality/Operations files.

o Certified and trained personnel - all technicians are trained in the application of standard
laboratory procedures for geotechnical analyses as well as the quality assurance
measures implemented by Shaw.
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February 15, 2007 Shaw Geotechnical
Erin Stanley

General Engineering Laboratories Lab_oratory
Shaw Project Name: GEL — Moab Oak Ri dg e TN
Shaw Project No. 109855.01410000 (865) 482-6497

o Quantitative analyses frequently used in geotechnical/physical testing programs do not
use QC tools common to wet chemistry or radiochemistry laboratories. Measures not
employed in the analysis of samples reported in this report include: laboratory control
samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions, digestions,
correction factors, surrogate sample analyses, detection limit determinations, control
charts, and/or tentatively identified compounds (TICs).

IV.Data Qualification

A specific gravity value of 2.65 was assumed and used for certain calculations of ancillary
supporting data, such as phase relations (degree of saturation, void ratio) reported in some test
results. This value is an average of all natural earth materials and could vary markedly from the
sample being tested.

Consolidated-undrained triaxial shear tests were performed by recompacting bulk material into
test specimens. Density and moisture parameters supplied by the client. Three test specimens
were prepared for each sample. The specimens were tested at 20 psi, 40 psi and 60 psi
confining pressures.

Cohesion intercepts for this sample were set to “zero” from negative intercepts calculated by the
commercial software used to reduce data.
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February 15, 2007 Shaw Geotechnical
Erin Stanley

General Engineering Laboratories Lab_oratory
Shaw Project Name: GEL — Moab Oak Ri dg e TN
Shaw Project No. 109855.01410000 (865) 482-6497

SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX
BCO911 ... GABT-01 ..., Soil
BCO912 ... GABT-02 ..., Soil
BCO913 ... o GABT-03 ..o Soil
BCO914 ... GABT-04 ..o Soil
BCO915 ... GABT-05 ..o Soil
BCO916 ..o GABT-06 .....oovviiiviiiiiiiii Soil
BCO917 ..o GABT-07 oo Soil
BCO918 ... GABT-08 ....ooviiiiiiiiiiii Soil
BCO919 ... GABT-09 ..o Soil
BCO920 ... GABT-10 .o Soil
BCO921 ... GABT-11 . Soil
BCO0922 ... GABT-12 ..o Soil
BCO0923 ... GABT-13 .., Soil

BCO924 ... GABT-14 ..o Soil
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0 15 30 45 60 75 90
Total Normal Stress, psi
Effective Normal Stress, psi -------
9% Sample No. 1 2 3
Water Content, 17.8 17.8 17.8
75 __ | Dry Density, pcf 88.8 88.9 88.6
1 3 | .8 | Saturation, 54.8 54.8 54.5
€ | Void Ratio 0.8622 0.8618 0.8663
'g 60 Diameter, in. 2.49 2.49 2.49
" 5 Height, in. 4.99 4.99 5.00
4 — Water Content 316 314 30.1
= — | 1 ) . . .
N 45 + | Dry Density, pcf 90.1 90.2 92.0
% ke Saturation, 100.0 100.0 100.0
S % | Void Ratio 0.8368 0.8332 0.7982
A 30 Diameter, in. 248 248 246
Height, in. 4.97 4.97 4.93
Strain rate, in./min. 0.01 0.01 0.01
15 Eff. Cell Pressure, psi 2.0 2.0 2.0
Fail. Stress, psi 48.5 53.1 69.1
0 Total Pore Pr., psi 4.0 16.2 415
0 5 10 15 20 Strain, % 11.6 15.1 14.7
Axial Strain, % Ult. Stress, psi '
’ Total Pore Pr., psi
Strain, %

. o, Failure, psi 64.5 76.9 87.6
Typguo\fv;ﬁif&e e 5, Failure, psi 160 238 185
Sample Type: Recompacted Client: GEL
Description: Sandy SILT

Project: GEL Moab
LL= NP Pl= NP
Assumed Specific Gravity= 2.65 Location: GABT-04
Remarks: Sample Number: BC0914
Proj. No.: 109855 Date:
TRIAXIAL SHEAR TEST REPORT
Figure BC0914 Shaw E&l




Total Pore Pressure -—-—-——-
Deviator Stress

psi

80

60

100 1

0
0%

100 5

80

60

psi

Total Pore Pressure ——-———-
Deviator Stress

0
0%

8%

16%

100 100
3 4]
| |
! 80 ! 80
| |
| |
| |
(O] (O]
5 0 S, 60
28 28
0=3 0=3
a a?
ge ge 40
o ® o ®
a s a’'s
= 54
P P 20
0
0% 8% 16% 0% 8% 16%
60 Peak Strength
Total Effective
a= 0.00 psi 0.00 psi
o= 43.1deg 30.7 deg
tan o= 0.94 0.59
40
‘®
o
o
20
0
0 10 20 30 40 50 60
p, psi
Stress Paths: Total ——— Effective ————-
Client: GEL

Project: GEL Moab
Location: GABT-04
Project No.: 109855

Sample Number: BC0914
Figure

Shaw E&l|




Appendix C
Chain of Custody Records



Chain of Custody / Sample Submittal Form

Zo [ Zf’? ?" RIN: 06040352
Legacy Managemient Teamn : COC: 06040352 1 1
Stoller » Batrelle « Source One Sampler(s):
Page 1 of 1
Project: MOAB CHARACTERIZATION Laboratory: General Engineering Laboratories
Cost Number: 06-203-4-01-5-2-01 Address: 2040 Savage Road
Purchase Order: 24316 Charleston, SC 29407
Phone: 843.556.8171
g
g
HE

| 2| §

Ticket | Sample Date| Time Site Location Container | Preservation| iL| 3 Analysis
12/08/2005 MOAO1 GABT-01 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO1 GABT-02 BUCKET None 1 |ODC,HC, TSS,CMR,Part Size,At Lim
12/08/2005 MOAO1 GABT-03 BUCKET None 1 |ODC,HC, TSS,CMR,Part Size,At Lim
12/08/2005 MOAO01 GABT-04 BUCKET None 1 [ODC,HC, TSS,CMR,Part Size,At Lim
12/08/2005 MOAO1 GABT-05 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO01 GABT-06 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO01 GABT-07 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size, At Lim
12/08/2005 MOAO01 GABT-08 BUCKET None 1 |ODC,HC,TSS,CMR,Part Size At Lim
12/08/2005 MOAO01 GABT-09 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO1 GABT-10 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-11 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-12 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-13 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size At Lim
12/08/2005 MOAO01 GABT-14 BAG None 1 |ODC,HC,TSS,CMR,ST,LRT,Part Size, At Lim

ODC: Consolidation (ASTM D2435), HC: Hydraulic Conductivity (ASTM D5084), TSS: CU Triaxial Shear Strengh (ASTM D4767), CMR: Capillary Moisture Relationship (ASTM D2325)
Part Size: Grain Size Distrubution (ASTM D422), At Lim: Atterburg Limits (ASTM D4318), ST: Shake Test (SOG TALGEO00002), LRT: Liquid Release Test (9095A)

Religyished by (signature) Date Time Reliquished by (signature) Date Time
C S2-0f oVYs~
Received by (signature) Date Time Received by (signature) Date Time

Eon /% SHay £+ 7 s-“-06 OF70



Additional Testing Requests

Hydraulic CU Triaxial Shear
Conductivity using |Strength with Pore Capillary- Maximum
Flexible Wall Pressure Moisture Dry Optimum
Grain Size Permeameter (ASTM|Measurement Consolidation Relationship | Density Moisture
Atterberg limits| Distribution D 5084) (ASTM D 4767) (ASTM D 2435) (ASTM D (pcf) Content
Bench Test (LL/PL,P1) confining pressure |[confining pressure [confining pressure | 2325, D 3152, | (Standard | (Standard
Sample No.| Soil Type | ASTM D 4318 | ASTM D422 | sSample Prep |= 20,40,60 psi = 20,40,60 psi = 15,30,60 psi orD 5298) | Proctor) | Proctor)
Compact to 85% ]
max, 2% wet of
GABT-01_ [Cover Soil [X X opt X 117.7 11.9%
GABT-02 |Cover Soil [X X 109.2 13.8%
Compact to 85%
Sand of max, 2% wet of
GABT-03  [Tailings X X opt X X 106.3 12.7%
Compact to 85%
Sand of max, 2% wet of
GABT-04 |[Tailings X X opt X X X X 103.9 15.6%
Compact to 90%
Transition of max, 2% wet of /
GABT-05 |Tailings X X opt X X 113.3 13.1%
Compact to 95%
Sand of max, 2% wet of
GABT-06 [Tailings X X opt X X 107.3 14.6%
Compact to 90%
Transition of max, 2% wet of 4
GABT-07  [Tailings X X opt X X 107.3 18.4%
Compact to 90% 4
Transition of max, 2% wet of
GABT-08 |Tailings X X opt X X , 112.8 16.0%
Compact to 90%
Transition of max, 2% wet of
GABT-09 [Tailings X X opt X X X X 102.0 21.1%
Compact to 95%
Transition of max, 2% wet of
GABT-10  |Tailings X X opt X X 107.8 18.7%
Compact to 80%
Slimes of max, 2% wet of
GABT-11  [Tailings X X opt X X 96.0 27.8%
Compact to 80%
Slimes of max, 2% wet of
GABT-12  [Tailings X X opt X X 101.6 22.5%
Compact to 85%
Slimes of max, 2% wet of
GABT-13  |Tailings X X opt X X 95.0 28.7%
Compact to 80%
Slimes of max, 2% wet of
GABT-14  [Tailings X X opt X X 101.5 20.9%






